INTRODUCTION
We have previously reported our observations on the reactions of nitrite ion with iron(III) porphyrinates [1] [2] [3] . The reactions with iron(III) porphyrin derivatives having open (unprotected) faces, e.g., OEP or TPP derivatives [4] , lead to complicated reactions in which coordinated nitrite is attacked by uncoordinated nitrite to yield, inter alia, nitrosyl derivative [5] . The instability of the nitrite-iron(III) system with open-faced porphyrins was overcome by the use of a protected pocket derivative, i.e., picket fence porphyrin. We also showed [6] that the reaction of the iron(II) picket fence starting material [Fe . On the other hand many X-rays crystal structures of nitrito-N cobalt(III) porphyrin complexes have been reported since 1970; seven of them with the TPP porphyrin [7] [8] [9] [10] [11] [12] and four with the TpivPP porphyrin [13, 14] . Studying these species aimed specially the understanding of oxo-transfer reactions involved in many catalytic organic reactions [15, 16] . All these species present either the nitrito-N as sole axial ligand i.e., [ [14] . There is no indication in the literature of either a nitrito-N cobalt derivative with the octaethylporphyrin (OEP) or a bis(nitrito-N) cobalt species with any kind of porphyrin. One possible reason for the latter observation is synthetic limitations. The reported syntheses make use of organicsoluble cobalt porphyrins and the water-soluble KNO 2 inorganic salt which are effectively incompatible reactants. We report in this paper the use of crown ether 18-C-6 to solubilize KNO 2 salt in chlorobenzene solvent used with cobalt metalloporphyrins. This synthetic procedure leads to the stable bis(nitrito-N) octaethylporphyrin cobalt(III) derivative. Hence, this paper reports the synthesis, the spectroscopic characterization and single crystal X-ray structure of [K (18-C-6) 
EXPERIMENTAL

Materials and Methods
Potassium nitrite salt KNO 2 was recrystallized twice from hot distilled water, dried under vacuum overnight at about 70˚C and stored under argon. The crown ether 18-C-6 was recrystallized from toluene, dried under vacuum and stored under argon in the dark. Chlorobenzene was purified by washing with sulfuric acid and distilled over P 2 O 5 . Hexanes and toluene were distilled from their sodium-benzophenone solution under a nitrogen atmosphere. All other reagents and solvents employed were commercially available and were used as received without further purification. UV-visible spectra were recorded on a SHIMADZU UV-2401 spectrometer and Fourier-transformer IR data on a SHIMADZU FTIR-8400 spectrometer.
1
H NMR spectra were obtained at room temperature on a Bruker 300 Ultrashield spectrometer. 
Synthesis of
X-Ray Diffraction
Single crystal X-ray diffraction measurements were carried out at 293 K on a Bruker Nonius FR590 Kappa CCD area detector diffractometer employing graphite monochromatized Mo K radiation ( = 0.71073 Å) in the / scan mode. Final unit cell dimensions were refined on the entire data set. Integration and scaling resulted in the data set were corrected for Lorentz and polarization effects using DENZO/SCALEPACK [19] . Intensities were corrected for absorption with the program SORTAV-2000 [20] . The minimum and the maximum transmission factors values are 0.913 and 0.981, respectively. The trial structure was obtained by direct methods using SIR-2004-1.0 [21] , which revealed the position of the cobalt and potassium atoms, most atoms of the porphyrinato ligand, and the crown ether 18-C-6. The remainder of the structure was found in the subsequent difference Fourier syntheses. One ethyl group of the OEP porphyrin is disordered over two orientations (C17A-C18A and C17B-C18B) with refined occupancy coefficients converged to 0.794(9) and 0.206(9), respectively. The anisotropic displacement ellipsoids of the O9, O10 and N4 atoms of the nitrito-O ligand and the oxygen O11 of the water molecule (both ligands alternatively coordinated to each potassium ion) were very elongated which indicates static disorder. For these atoms the SIMU/ISOR restraints command [22] in the SHELXL-97 [23] software was used.
The final structural refinement was made against F 2 data with the program SHELXL-97. All non-hydrogen atoms were refined anisotropically and all hydrogen atoms (except those of the water molecule) were localized by idealization methods and were allowed to ride upon the respective carbon atoms. Crystal data and experimental parameters used for the intensity data collection are summarized in Table 1 .
RESULS AND DISCUSSION
UV-Visible and IR
The electronic spectra of complex 1 and the [Co II (OEP)] starting compound are represented in Figure 1 . The Soret absorption band of the latter compound shifts from 391 nm to 425 nm upon nitrito-N coordination. The Soret bands for cobalt(II) octaethylporphyrins are around 390 nm while those of cobalt(III) octaethylporphyrin derivatives are around 420 nm ( Table 2) . Thus the UV-vis technique indicates that complex 1 is a Co(III) porphyrin species.
Complex 1 shows a strong absorption band in the IR spectrum at 1110 cm -1 attributed to the -
0.5+ . It has been noticed [26] that nitrito-N metal transition complexes exhibit  a (NO 2 ) and  s (NO 2 ) in the 1470 -1370 and 1340 -1320 cm -1 regions respectively and (NO 2 ) near 800 cm -1 while nitrito-O complexes exhibit two well separated stretching NO 2 frequencies (N==O) and (N-O) at 1485 -1400 and 1110 -1050 cm -1 , respecttively. Our cobalt(III) bis(nitrito-N) derivative presents three absorption bands at 1462, 1313 and 820 cm -1 attributed to a nitrito-N ligand.
Proton NMR Spectroscopy
The paramagnetic starting material [Co II (OEP)] species (with the ground configuration 3d 7 ) presents downfield chemical shifts of the meso-hydrogens ( (H-meso) = 29.60 ppm) ( Table 3) . Goff and co-workers were surprised to notice that penta-coodinates Co(II) species type [Co II (OEP)(L)] (L = monodentate neutral axial ligand) derivatives show hydrogens (H-meso) in the region of diamagnetic OEP species (~9 -10 ppm) [27] . Chemical shift of H-meso protons for diamagnetic 3d 6 pentacoodinate and hexa-coordinated cobalt(III) porphyrin species are in the 10 -11 ppm region. Complex 1 exhibits H-meso peaks at 10.70 ppm which indicates that this species corresponds most probably to a cobalt(III) porphyrinate. The spectrum of 1 exhibits a resonance peak at 2.75 ppm attributed to the -CH 2 -O-CH 2 -group of the 18-crown-6.
Crystal Structure
The asymmetric unit of the structure contains one cobalt(III) ion coordinated to a half octaethylporphyrin molecule and a nitrito-N ligand which is also coordinated, One dimension polymer-like structure is also depicted in Figure 3 90.85 (6) Nitrito-N ligand
Co-N3-O2 120.6(1)
Potassium coordination polyhedron
726 (8) of several nitrito-N Co(III) porphyrins (Table 5) shows that the ion complex [Co III (OEP)(NO 2 ) 2 ] -presents the longest value (1.968(2) Å) which indicates a weak interaction between the NO 2 -axial ligand and the Co(III) metal ion. This could be explained by the coordination of each nitrito-N axial ligand to a potassium ion which causes lengthening of the nitrogen of the NO 2 -group from the cobalt(III).
For all nitrito-N-iron porphyrinates, the nitrite ligand bisects the N p -Fe-N p bond angles to within a few degrees. This orientation is not the result of steric interactions, but apparently strongly reflects a feature in the bonding interaction of nitrite with iron [6] . The nitrite ligand and not the heme determines the orientation of the two dπ orbitals of Fe 2+ to achieve the best π overlap. In other words, the lobes of the two dπ orbitals are parallel and perpendicular to the nitrite plane. Thus, for the [Fe
- [6] , the dihedral angle between the nitrite ligand and the nearest Fe-N p vector is 40.4˚. In all nitrito-Ncobalt porphyrin species ( 
CONCLUSIONS
We have used the synthetic strategy of crown-ethersolubilized potassium nitrite to increase the concentration of nitrite ion in the chlorobenzene organic solvent preparation which yields the bis(nitrito-N) cobalt(III) octaethylporphyrin derivative. The novel [K (18-C-6) , (2) the complex 1 exhibits one-dimension polymer-like structure where "monomers" are linked together through strong O-H(H 2 O)…O(NO 2 -) hydrogen bonds. 
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